Summary: Growth hormone (GH) cells in the adenohypophysis of adult female mice of the C3H/He strain, with a high incidence of mammary tumors, and of the C57BL/6 strain, with a low incidence of such tumors, were compared by stereological morphometry with electron microscopy. There was no significant difference in the population of GH cells between the two strains of mice. The size of GH cells was significantly larger in the C3H/He mice (P<0.01). In ultrastructural observations by electron microscopy, GH cells in the C3H/He mice contained more secretory granules and better-developed cell organelles than those in the C57BL/6 mice. The body weight was significantly greater in the C3H/He strain than in the C57BL/6 one (P<0.001). These results suggested that GH cells in the C3H/He mice may have higher GH synthetic activity than those in the C57BL/6 strain.
Reported causes of mammary tumors spontaneously occurring in mice are an inherited susceptibility, milk agents, and hormonal factors (Bittner, 1946-47) . Among the hormonal factors, prolactin (PRL) is one important factor in mammary carcinogenesis . A number of mammary-tumor studies have used C3H and C57BL mice which strains have high and low tumor incidences, respectively. There are significant strain differences in the PRL cells between these two strains of mice as evaluated by stereological morphometry with electron microscopy; the population, cell size, and secretory granule contents in PRL cells in the C3H/He mice are all greater than those in the C57BL/6 mice (Sasaki, lwama and Sano, 1979) .
Growth hormone (GH) may act in the development of mammary tumors in mice . Talwalker and Meites, 1961) . Some bioassay or radioimmunoassay studies have compared the GH level in the adenohypophysis in these two strains of mice Nagasawa, 1968, 1971 ; Sinha et at 1974). However, to the best of my knowledge, no morphological studies about this have been done. This study was done to compare GH cells in the adenohypophysis in C3H/He and C57BL/6 strains by stereological morphometry with electron microscopy.
Materials and Methods
Twenty virgin female mice, 10 each of the C311/He and C57BL/6 strains, 70 to 90 days of age, were used. Mice that showed a normal estrous cycle were decapitated on the day of diestrus. To ensure that the electron micrographs were representative of all parts of the anterior pituitary gland, stereological morphometry for electron microscopy was used as described elsewhere (Sasaki, 1974) . All methods for electron microscopy used in this study are described in the 1974 paper and in another (Sasaki et al., 1979) . From each of GH and PRL cells in the adenohypophysis of both strains, 100 cells with a nucleus and with the entire profile of the cell on the photographs were randomly chosen for each animal. The cellular area of each was measured with a universal projector (UP-350, Olympus Optical Co., Tokyo) and a photopattern analyzer (Digigrammer, Mutoh Ind., Tokyo).
Results
The body weight of the C3H/He and C57BL/6 mice is shown in Table 1 . The mean body weight of the C311/He mice was greater than that of the C57BL/6 mice (P<0.001).
The population of GH and PRL cells is shown in Table 2 . The numbers of PRL cells were greater in the C3H/He than in the C57BL/6 strain (P<0.01), but there was no strain difference in the population of GH cells. Table 3 shows the sizes of Gil and PRL cells in C311/lie and C57BL/6. Both the PRL and GH cells in C3H/He mice were larger, on the average, than those in C57BL/6 (P<0.01).
By ultrastructural observations of the adenohypophysis in these two strains, GH and PRL cells in the C3H/He mice were Table 1 . Body weight (means ±S.D.; n = 10) *P < 0 .001 compared to C57BL/6 mice. Table 2 . Populations (%) of GH and PRL cells (means ± S.D.; n = 5) *P <0 .01 compared to C57BL/6 mice. Table 3 . Size (mu2) of GH and PRL cells (means ±S.D.; n = 5) *P < 0 .01 compared to C57BL/6 mice.
larger, contained better-developed cell organelles, and had more secretory granules than those in the C57BL/6 mice ( Figs. 1 and  2 ).
Discussion
Treatment with PRL alone induces the development of mammary tumors in mice, but GH alone does not (Nagasawa and Yanai, 1970) . However, combined treatment with PRL and GH can induce full mammary duct and lobulo-alveolar growth (Talwalker and Meites, 1961) . Treatment with GH combined with appropriate ovarian or adrenocortical steroids (or both) induces ductal and lobulo-alveolar development in the mammary glands in female mice (Nandi, 1958) , and these hormones are also involved in mammary tumorigenesis (Nandi, Bern, and Deome, 1960) . Serum GH during pregnancy is correlated with DNA and RNA levels in the mammary glands . Thus, GH secreted from the adenohypophysis may be important in the development of mammary cancer.
In adult mice, there is a clear sex difference in the population of GH cells in the adenohypophysis; they are more abundant in males (Sasaki, 1974; Sasaki and Sano, 1980) . GH levels both in the pituitary (Yanai and Nagasawa, 1968; and in serum ) are higher in male mice than in the females. Thus, the greater body weight in male mice may be correlated with the greater synthesis and secretion of GH in the male pituitary compared to that of the females. The body weight of adult female in C3H/He mice is greater than that in the C57BL strain (Yanai and Nagasawa, 1968; ; this study). The GH levels in the pituitary (Yanai and Nagasawa, 1968; , and in the serum ) are higher in C3H/He than in C57BL/6 mice. In this study, there was no strain difference in the population of GH cells in the adenohypophysis between C3H/He and C57BL/6 strains. However, cell sizes and the contents of cell organelles and secretory granules in C3H/He mice were markedly greater than those in C57BL/6 mice.
Taken together, the ability to synthesize and secrete GH by GH cells in the adenohypophysis may be higher in the C3H/He strain of mice than in the C57BL/6 strain. Anterior pituitary gland from a C56BL/6 mouse. x 5,000. P, Prolactin cell; G, growth hormone cell.
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